Placental control of ovarian immunoreactive relaxin secretion in the pregnant rat.
To investigate the control mechanisms for the secretion of relaxin in pregnant rats, the effects of the fetus, placenta, and uterus were studied. Plasma immunoreactive relaxin and progesterone were measured in pregnant rats, from days 8--1 post partum. On day 16 of pregnancy, groups of animals were subjected to removal of the fetuses, conceptuses (fetuses and placentae), or uteri. To determine whether there are extraovarian sources of circulating relaxin, a group of pregnant rats was ovariectomized on day 16. Immunoreactive relaxin was undetectable in the plasma of pregnant rats before day 10, and increased to a mean concentration of 0.52 +/- 0.01 (SEM) ng/ml on day 13. In control animals, immunoreactive relaxin levels remained at about this concentration throughout the remainder of pregnancy and declined rapidly post partum. The pattern of secretion of relaxin in fetectomized animals was similar to that in controls. In contrast, a significant decline in immunoreactive relaxin was seen, within 24 h after surgery, in those animals in which removal of the conceptuses or hysterectomy was performed. In these animals, immunoreactive relaxin was undetectable within 48 h after surgery and remained undetectable throughout the experimental period. In animals that were ovariectomized, immunoreactive relaxin was undetectable 24 h after surgery. Progesterone secretion in animals that had fetectomy or removal of the conceptuses performed was similar to that in controls. These groups showed a significant decline in progesterone on day 17 of pregnancy, and progesterone continued to decline until day 1 post partum. Progesterone in hysterectomized animals declined more abruptly than in either controls or other experimental groups. Ovariectomy resulted in a prompt fall in plasma progesterone. These results indicate that in the rat, the fetus is not needed for the maintenance of relaxin secretion throughout pregnancy, the placenta controls the ovarian secretion of relaxin. The uterus does not exert a tropic effect upon relaxin secretion, no extraovarian sources of circulating relaxin exist in the rat, and there is a divergence between progesterone and relaxin secretion during rat pregnancy.